Loosening of anterior pelvic metalwork following open reduction and internal fixation of a traumatic pubic diastasis  by Putnis, S.E. et al.
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anagement of simultaneous fractures of the acetabulum and
elvic ring: clinical and functional outcomes
iang Boon Tan ∗, Oghor Obakponovwe, Nikolaos K. Kanakaris,
eter V. Giannoudis
Academic Department of Trauma and Orthopaedics, Leeds Teaching
ospitals NHS Trust, Leeds, UK
Introduction: Simultaneous fractures to the acetabulum and
elvic ring are rare but represent complex injurypatterns. The liter-
ture regarding these injures is obscure. We present our treatment
rotocol and clinical and functional outcomes in a series of patients
reated in our institution.
Patient and methods: Between January 2003 and July 2009
ll patients with combined pelvic and acetabular fractures were
ncluded in this prospectively study. Demographic details, mech-
nism of injury, ISS, surgical procedures, post-operative course,
ength of hospital stay, and radiological (Matta’s score) and func-
ional outcomes (The Merle d’ Aubigne hip score) were recorded.
he minimum follow up was 12 months (12-72).
Results: Out of 520 cases of pelvis and acetabulum managed in
ur unit, 30 (21 males) patients (5.8%) met the inclusion criteria.
he mean age was 32 (16-74). 55% sustained lateral compression,
0% combined mechanism and 5% anterior/posterior type of injury
attern. RTA was the most common mechanism of injury (85%). 15
ut of the 30 patients had sustained other injuries (mean ISS was
5 (range 9-50)). Initial management was focused on restoration
f haemodynamic stability. The mean time from injury to deﬁnite
econstruction was 7 days (3-14). Ilioinguinal approach was used
n 20 patients, Phannestial in 2 and Kocher langebeck in 4. In 22
ases SI screwswere inserted and in 14 cases anterior and posterior
olumn screws. A wheelchair was used initially in 22 cases. The
edian time to FWB was 3 months. One patient underwent a THR
t 18 months. 19 patients scored the full 18 points of the Merle
core. Matta radiological score was excellent in 16 patients, Good
1, Fair 2, Poor 1.
Conclusion: The management of these injuries poses many difﬁ-
ulties to the trauma surgeon. With the available expertise in place
ood outcomes can be obtained as seen in this series of patients.
oi:10.1016/j.injury.2010.07.460
A.48
ower limb traumatic amputation – the importance of pelvic
inding for associated pelvic fractures in blast injury
.M. Cross ∗, C. Davis, M. Taylor, W. de Mello, J.J. Matthews
A common injury pattern in current military experience is trau-
atic lower limb amputations from improvised explosive devices.
his injury can coexist with pelvic girdle fractures. Of 50 consec-
tive patients with traumatic lower limb amputations treated in
amp Bastion Hospital Afghanistan, 12 (24%) had an associated
elvic fracture (eight APC/vertical shear and four acetabular or
ubic rami fractures). However if the above knee amputationswere
ilateral the incidenceof associatedopenbook fractures rose to32%
7/22). The majority of patients (86%) had a pelvic X-ray as part of
he primary survey. Of these 52% (n=26) had a Sam sling® in situ
ut only 11were deemed appropriately applied. Given the high risk
f pelvic fractures in patients with traumatic bilateral above knee
mputations, it is imperative that the earliest and proper applica-
ion of a pelvic binder be initiated.
oi:10.1016/j.injury.2010.07.4611 (2010) 131–166
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Haemorrhage control in emergency pelvic fractures - a survey
of surgical capabilities
K. Davies ∗, A.J. Metcalfe, B. Ramesh, A. O’Kelly, R. Rajagopal
NorthWales NHS Trust (Central Division), Glan ClwydHospital, Bodyl-
wyddan, Rhyl, North Wales, UK
Background: In the emergency management of patients with
pelvic fractures, there is ongoing debate about the roles of
angiography and pre-peritoneal packing. It is agreed that some
form of haemorrhage control is required for patients who are
haemo-dynamically unstable despite resuscitation. We set out
to determine whether on-call general and orthopaedic surgeons
would feel able to performemergency surgical procedures for these
patients and whether vascular radiology was available to them.
Methods: Postal surveys were sent to all 219 general and
orthopaedic surgeons in Wales. Surveys were anonymous but
coded envelopes were used to identify non-responders. The sur-
vey was repeated for non-responders 2 months later. Questions
included: sub-speciality interest, geographical region, whether
there is a pelvic binder in their hospital, availability of inter-
ventional radiology, and whether surgeons would perform a
range of procedures to control haemorrhage in the emergency
setting.
Results: One hundred and thirty eight surgeons (63%) responded
to the survey. Only 17% reported that their unit had a formal rota
for interventional radiology out of hours. 15% did not know. 95% of
orthopaedic surgeons would perform external ﬁxation, although
only 48% would use a C-clamp. 88% of general surgeons would be
able to pack the pelvis from within the abdominal compartment
(i.e. via a laparotomy) and 85% would be prepared to cross-clamp
the aorta if the situation required. Despite being recommended by
numerous authors in the literature as the best method of haem-
orrhage control, our survey revealed only 43% would perform
extra(pre)-peritoneal packing of the pelvis (54% of general sur-
geons; 35% of orthopaedic surgeons). Only 12% had received formal
training in this procedure, with a further 17% having had informal
training.
Conclusions: With an orthopaedic and general surgeon present,
it is likely that an on-call team would be able to achieve skeletal
stabilisation and explore the abdomen. However, interventional
radiology cover is variable and few surgeons in either speciality
have received training in pre-peritoneal packing. With appropri-
ately targeted training it is likely that thecareofpatientswithpelvic
fractures can be signiﬁcantly improved.
doi:10.1016/j.injury.2010.07.462
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Loosening of anterior pelvic metalwork following open reduc-
tion and internal ﬁxation of a traumatic pubic diastasis
S.E. Putnis ∗, R. Pearce, U.J. Wali, M.D. Bircher, M.S. Rickman
Department of Trauma & Orthopaedic Surgery, St. George’s Hospital,
London, United Kingdom
Aim: The aim of this study was to measure the number of
patients thatdemonstrated radiographic signsof looseningof inter-
nal pelvic metalwork of the anterior pelvic ring during the ﬁrst
post-operative year, and determinewhether this has clinical impli-
cations.
Methodology: Fifty sequential patients undergoing open reduc-
tion and internal ﬁxation of a traumatic pubic diastasis were
included in the study. The methods of both anterior and posterior
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Results: The inferior lag screw position had signiﬁcantly greater
mean axial stiffness than superior (p<0.01), anterior (p=0.02) and
posterior (p=0.04) positions. Analysis revealed signiﬁcantly less
mean torsional stiffness for the superior lag screw position com-
Fig. 1. (A) Photo of a cross-section of the synthetic femoral head illustrating
the ﬁve different positions of the lag screw: S = superior, I = inferior, A = anterior,
P =posterior, and C= central. (B) Axial, lateral and torsional testing positions.Abstracts / Injury E
xation used and patterns of metalwork loosening were analysed
longside the patient’s functional outcome.
Results: Within the ﬁrst post-operative year 16 patients had
adiographs demonstrating loosening (broken or mobile screws or
lates)with eight patients demonstrating signs of a recurrent pubic
iastasis. Within this group ﬁve patients required revision surgery.
he remaining 11 patients did not have aworse functional outcome
ompared to the rest of the study group. Of the ﬁve patients requir-
ng revision surgery, four did not have additional posterior pelvic
xation.
Conclusions: Loosening of anteriormetalwork,while common, is
ot in itself an indication for revision surgery. Additional posterior
xation may reduce anterior metalwork revision rates.
oi:10.1016/j.injury.2010.07.463
A.52
he biomechanics of lag screw insertion: a comparison of the
ynthes Dynamic Hip Screw, Dynamic Helical Hip Screw, Prox-
mal Femoral Nail Antirotation and the Stryker Gamma 3 lag
crews
.J.H. McCarthy, J. McFarlane ∗, R. Long, R. Weston, S. Gheduzzi, J.
eenan, A. Miles
CT2 Trauma and Orthopaedics, Royal Devon and Exeter Hospital,
nited Kingdom
-mail address: johnmcfarlan@gmail.com (J. McFarlane).
Objectives: To compare the biomechanical properties of lag
crew insertion in a laboratory model. Two blades, the Synthes
ynamic Helical Hip Screw (DHHS) and Proximal Femoral Nail
ntirotation (PFNA), and two screws, the Synthes Dynamic Hip
crew (DHS) and Stryker Gamma 3 lag screw, were compared.
Setting: Orthopaedic biomechanics laboratory.
Design: Insertion testing was carried out in high- and low-
ensity polyurethane foam mounted and attached to a Zwick Roell
msler Hydrowin.
Outcome measures: The axial load and torque during insertion
f the implants was measured.
Results: The force required to insert the DHHS and PFNA blades
as greater than the DHS and Gamma 3 screws into both low- and
igh-density foam. The force required to insert the DHHS and PFNA
lades into high-density foam was greater than low-density foam.
he torque required to insert the DHHS and PFNA blades into high-
ensity foam was less than that to insert the DHS and Gamma 3
crews. The torque required to insert the DHS andGamma 3 screws
nto low-density foamwas less than theDHHSandPFNAblades. The
orque during insertion of the DHHS and PFNA blades seemed to be
ndependent of foam density.
Conclusions: The insertional properties of blades are signiﬁ-
antly different to screws and this may have clinical importance.
oi:10.1016/j.injury.2010.07.4641 (2010) 131–166 153
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A biomechanical analysis of lag screw position in the femoral
head for cephalomedullary nails used to ﬁx unstable per-
itrochanteric fractures
P.R.T. Kuzyka,∗, G. Higginsa, R. Zderob, S. Shahb, M. Olsenb, J.P.
Waddell a, E.H. Schemitscha
a Division of Orthopaedic Surgery, University of Toronto, Toronto, ON,
Canada
b Martin Orthopaedic Biomechanics Laboratory, St. Michael’s Hospital,
Toronto, ON, Canada
Purpose: Minimizing tip–apex distance (TAD) has been shown
to reduce clinical failure of extramedullary sliding hip screws used
to ﬁx peritrochanteric fractures. The purpose of this study was
to determine if such a relationship exists for the position of a
cephalomedullary nail lag screw in the femoral head.
Methods: Long Gamma 3 nails (Stryker, Mahwah, NJ) were
inserted into 30 intact synthetic femurs. An unstable four-part frac-
ture was created, anatomically reduced, and repaired using one of
5 lag screw placements in the femoral head (Fig. 1): (1) superior,
(2) inferior, (3) anterior, (4) posterior, and (5) central. All specimens
were radiographed in the anterioposterior and lateral planes, and
radiographic measurements including TAD and a calcar referenced
tip–apex distance (CalTAD) were calculated (Fig. 2). All specimens
were tested for axial, lateral, and torsional stiffness, and then loaded
to failure in the axial position. ANOVA was used to compare means
of the ﬁve treatment groups. Linear regression analysis was used to
compare stiffness and load-to-failure (dependant variables) with
radiographic measurements (independent variables).Fig. 2. Calculationof the calcar referenced tip–apexdifference (CalTAD)basedon (A)
AP and (B) lateral radiographs. DTrue = known diameter of the lag screw (10.5mm).
